Introduction
Zollinger and Ellison (1955) described the syndrome of recurrent peptic ulceration and gastric hypersecretion in association with a pancreatic islet cell tumour. For many years physicians and surgeons were agreed that total gastrectomy offered the best form of treatment.
Cimetidine, a histamine H2-receptor antagonist, inhibits basal and stimulated gastric-acid secretion and promotes the healing of gastric and duodenal ulcers (Burland et al., 1975a; Pounder et al., 1976; Frost et al., 1977; Gray et al., 1977 ). A case is described which was treated successfully for more than 30 months solely with cimetidine. The relevant literature is reviewed.
Case report
A 65-year-old man admitted to Leeds General Infirmary in April 1976, gave a history of 2 years' intermittent watery diarrhoea (4-6 times/day), 19 kg weight loss, and mild postprandial dyspepsia, relieved by food and antacids, worse for the past month. On examination, apart from obvious recent weight loss, he appeared normal.
Laboratory investigations showed the blood urea, electrolytes and full blood count to be normal. Serum folate, plasma magnesium, cholesterol, albumin and 5-hr urinary excretion of an oral load of 5 g of D-xylose were all reduced ( Fig. 1) , and faecal fat excretion elevated at 90 mmol/day (upper limit of normal 18 mmol/day).
Small bowel meal showed widening of the duodenal loop with gross thickening and irregularity of the mucosal folds in the duodenum and jejunum, evidence of malabsorption but none of inflammation or ulceration. Endoscopy revealed multiple small ulcers in the first and second parts of the duodenum. Endoscopic retrograde pancreatography showed the main pancreatic duct to be normal in size, with good branch filling, but failed to fill right out to the tail. There were 2 constant filling defects in the head and neck, and the whole duct appeared slightly irregular (Fig. 2) .
Gastric acid secretory studies showed a mean basal acid output of 95 mmol/hr and after an intramuscular injection of pentagastrin (6 u./kg) a mean peak acid output of 134 mmol/hr (Table 1) . Fasting serum gastrin levels on 2 mornings were 390 and 315 pg/ml (normal <99 pg/ml).
Coeliac axis angiography showed a rounded lesion in the head of the pancreas 4 cm in diameter, supplied from the posterior pancreatico-duodenal artery and displacing the gastro-duodenal artery medially without encasement (Fig. 3) In May 1976, after 11 days of cimetidine therapy, laparotomy revealed the mucosal folds in both the first and second parts of the duodenum to be grossly thickened. On the posterior aspect of the head of the pancreas just to the right of the superior mesenteric vein was a discrete encapsulated tumour 3 cm in diameter. No other tumours were palpable either in the pancreas or duodenal wall. The tumour was removed by incising the pancreatic capsule. The ductal system was left intact. The light and electron microscopic appearances of the tumour were consistent with a gastrinoma replacing the cortex of a lymph node. Extraction of the tissue yielded 37.5 ,ug of gastrin immunoactivity/g wet weight of tissue.
Cimetidine was discontinued at the time of operation. After a stable first postoperative week, gastric aspiration rose to 4 litres/day with a return of gastric hyperacidity (Table 1) In the first month of therapy patients may gain as much as 10 kg in weight. Some, as in the present case, actually require active calorie restriction. In contrast, only one of 6 patients reviewed 3-68 months after gastrectomy, had regained'his immediate pre-operative weight and none his pre-illness weight (Bradley et al., 1975) .
Diarrhoea and duodenal ulcerations are extremely effectively treated with cimetidine. Thirteen per cent.
of cases actually present with diarrhoea but 30% will experience it at some time during the illness. McCarthy (1978) noted diarrhoea in 60% of cases before therapy. This is difficult to interpret as more than 40% of the whole series had undergone previous gastric surgery. The mechanism of diarrhoea in the Zollinger-Ellison syndrome is related to gastric hyperactivity and hypersecretion. Intestinal hyperacidity inactivates pancreatic lipase and alters small bowel morphology, with impairment of lipolysis, absorption and hence steatorrhoea (Shimoda and Rubin, 1968) . Another cause is previous gastric and/or pancreatic surgery. Although most reports of the use of cimetidine describe a reduction in stool frequency, few quantitate the malabsorption. Three of 5 cases reported by Bonfils et al. (1977) had diarrhoea and steatorrhoea but while diarrhoea was improved with cimetidine in 2 cases, faecal fat studies were not repeated. In the present case, tests of small bowel function returned to normal after only 3 months' treatment. This has been accompanied by a considerable improvement in the appearance of the small bowel meal. Diarrhoea was also immediately controlled but despite these improvements steatorrhoea has persisted. There are several possible explanations for this: gastric acid output although reduced is still elevated and may result in a low duodenal pH. Maintenance of duodenal pH above 6, by cimetidine, in patients with pancreatic insufficiency has been shown to improve steatorrhoea and the duodenal recovery of oral pancreatic supplements (Regan et al., 1977; Porro et al., 1977) . Prolonged hypergastrinaemia per se can also cause pancreatic insufficiency. The filling defects noted in the pancreatic duct may be the sites of other gastrinoma deposits which could progress to obstruct the pancreatic duct and produce pancreatic insufficiency. In view of the excellent clinical response this observation has not been pursued further. Although in this case levels of serum gastrin decreased, this may reflect transient changes of secretion. McCarthy (1978) failed to demonstrate a consistent or sustained change of serum gastrin in patients receiving cimetidine.
Initial reports of the use of H2-receptor antagonists considered their value to be in the preparation of patients for definitive surgery. However, recent reports of the long-term use of cimetidine instead of surgery are very encouraging (Larkworthy and Davies, 1977; McCarthy, 1978) . In McCarthy's series of 61 patients, 6 died, 4 owing to tumour progression, one each from exsanguination and post-gastrectomy (both were unreliable patients).
This survival of 90% is a vast improvement compared with surgical therapy especially as 50 % of the patients had undergone previous operations and would be a bad operative risk.
Laparotomy is still indicated for fit patients with no evidence of tumour progression, in whom excision of a solitary duodenal wall tumour may be curative. Unfortunately, such tumours only occur in 6 % of cases. As 84% of gastrinomas are multifocal, excision of an apparently solitary tumour from other sites is inadvisable, as recurrence occurs in more than 50% of cases (Hoffman, Fox and Wilson, 1973; Friesen, Schimke and Pearse, 1972) . Coeliac axis arteriography demonstrates 50 % of primary tumours and is of value in the assessment of cases (Alfidi, Skillern and Crile, 1969) .
Cimetidine is a potent drug with high patient acceptability, able to control symptoms, correct electrolyte imbalance, malabsorption and weight loss as well as heal upper gastro-intestinal ulceration. Although cimetidine reduces morbidity and mortality, it acts solely on the end-organ response and has no direct effect on tumour secretion or progression. Chemotherapeutic agents with direct action on the tumour offer the best hope; the most promising of which, to date, is streptozotocin, which in some cases has produced a beneficial clinical response with reduction of tumour mass, serum gastrin and gastric acid secretion (Sadoff and Franklin, 1975; Hayes et al., 1976; Stadil et al., 1976) . Local perfusion via a selective arterial catheter may be superior to the intravenous route. However, until more evaluation of such agents is available, cimetidine provides the most acceptable and effective form of treatment.
